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No6i dung vé dudc chia thanh 5 phan chinh:
e Revision: Data Versioning va ETL pipeline

e Overview: Gigi thiéu vong dsi ciia 1 du an Hoc May

Feature Store va Feast la gi 7

Case Study

Final Revision: 6n lai moi khai niém trong bai cung team Time Series

Phan 1: T ETL, Processing, Data Versoning dén Feature Store
Hanh trinh ctia dit lieu bat dau tit quy trinh ETL (Extract, Transform, Load). Day la budc nén

tang gitp thu thap, chudn héa di lieu tho tit nhidu ngudn da dang (nhu cac CSDL, Excel, Anh, etc..),
sau dé lam sach, bién déi va luu trit chiing vio mot trung tam tap trung nhu Data Warehouse.
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Figure 1: ETL pipeline

Giai doan tiép theo 1a Processing (X1t 1y). Chung ta khong chi xit 1y dit licu "tinh" (static) ma
con ca dit lieu "dong" (streaming data) nhu don hang Shopee hay tin nhan. Cac cong cu nhu Apache
Spark cho phép ching ta xit 1y va tao ra cic ddc trung (features) tit dit lieu lich sit (vi du: "s6 tien chi
tieu trung binh ctia khach hang X trong 30 ngay qua"). Day la cac dic trung dimg dé huin luyén
(training) mo hinh.



Chinh tai day, thach thic 16n dau tién xuat hien. Khi mo6 hinh duge huan luyén bang cic dic trung
offline dugc tai vé dé huan luyen nay (vi du: "so tién trung binh 30 ngay" duge tinh 1 lan/ngay bing
Spark), lam thé ndo dé khi mo hinh duge du doan (inference) trong thsi gian thitc, né c6 thé nhan
dugc chinh zdc cac dic trung d6 (vi du: "s6 tién trung binh 30 ngay" dugc tinh ngay tai thai diém
3:05:10 PM) ?

Hai quy trinh ndy—mot cho training (x 1y theo 16, offline) va mot cho inference (xit 1y thoi gian

thuc, online)—thuong duge xay dung doc lap. Diéu nay tat yéu dan dén hien tugng Training-Serving
Skew: dit lieu ma mo hinh "thay" lic huan luyén khéac véi dit lieu né "thay" lic dy doan.
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Figure 2: Process pipeline - Noi bat dau x4y ra sy phan tach gitta pipeline offline (training) va online
(serving).
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Khi cac mo hinh trd nén phic tap, ching ta can dén Data Versioning. Cong cu nay gitip quan ly
cac "tao tac" (artifacts) clia quy trinh hudn luyén, nhu phien ban mo hinh, tép tham sb, va cac bo dit
lisu da dugc tao ra. N6 dam bao kha ning tai lip lai cac thit nghiém, tuwong tu nhu Git quan ly ma
nguon.
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Figure 3: Data versioning Pipeline

Cudi cling, chiing ta c6 mot bitc tranh 16 rang:

1. ETL cung cap dit liéu tho.



2. Processing (Spark) tao ra cac dac trung offline cho training.
3. Data Versioning (DVC) quan 1y cac phién ban mo hinh dugce tao ra tu training.

Tuy nhién, vAn con mot "16 héng" chi mang: Lam thé nao dé cung cap cac dic trung cho inference
(dy dodn) mot cach nhat quan véi cac dic trung da dung dé training? Day chinh la bai todn ma
Feature Store ra doi dé giai quyét. N6 la cau néi duy nhat, ddm bao tinh nhat quan ctia diic trung
cho ca hai mo6i truong.

Phan 2: ML/AI Project Lifecycle - Giéi thiéu vong doi ctia 1 du an
Hoc May

Dé dé hinh dung vong doi ctia 1 du an hoc méy gom 4 giai doan, qua mot vi du tuan ty: Xay dung
mot hé théng phat hién gian lan thé tin dung theo thdi gian thuc:

e Data Engineering: giai quyét vin dé: "Ching ta cé di licu gi ¢ c6 nhiing kiéu, dac diém gi ?
dung né dé hudn luyen nhu thé nao 2.
— K§ su dit lieu sé thu thap lich sit giao dich (di ligu tinh) tit Data Warehouse roi lam sach va
bién ddi chiing dé tao ra cic "diic trung" (features) nhu "s6 tién chi tiéu trung binh ciia ngudi
diing nay trong 30 ngay qua" hay "sé lan chuyén tién trong 1 ngay > 20". Két qua la mot bo dit
licu sach sé gom nhitng diic trung dudce két hop dai dieén cho cac yéu t6 trong thuc té, sin sang dé
huan luyén.

e Modeling: giai quyét van dé: "Lam sao dé tim ra quy ludt cia cdc gian lan, nhimg yéu to, ddc
trung (feature) noi bat cia gian lan do 2.
— Sau d6 1 nhém gom cac Data Scientist sé nhan dit lieu v huan luyén cac mo hinh hoc may
hodic hoc sau, hoc céc quy luat ngam (patterns) ding sau dit liéu dé phan bigt giita 1 giao dich
binh thuong va 1 giao dich ddng ngs (vi du: "so tién l16n bat thuong" + "vi trf la" — +"s6 lan
chuyén tién trong 1 ngay > 20" -> 95% la gian lan).

e Deployment: giai quyét van dé: "Lam sao dé ting dung (appication) ding dugec mo hinh nay
NGAY LAP TUC?".
— Khi da c6 mo hinh (vi du: file model.pkl), cong viéc trién khai khong chi don gidn la tai file
nay lén may chii. Théch thiic 16n nhat 13 lam thé ndo dé cung cap dit ligu dau vao (features)
cho md hinh véi téc do cic nhanh v phai nhat qudn véi dit lieu da huan luyen. Day 1a lic hien
tugng Training-Serving Skew thé hién ré rang nhat qua cac tinh hudng cu thé:

— Tinh hudng 1: Sai léch vé Logic (Logic Skew).

* Khi Training (Offline): Nha khoa hoc dit lieu ding Python/Pandas dé tinh dic trung
"s6 luong giao dich trong 1 gio qua". Khi tinh, ho c¢6 thé ding ham .fillna(0) dé dién
s6 0 vao nhitng khoang thoi gian khong c6 giao dich.

* Khi Serving (Online): Ky su phan mém, dé t6i wu tdc do, c6 thé viét lai logic nay bing
Java. Nhung thay vi dién s6 0, h¢ théng online ctia ho lai b6 qua (ignore) céc khoang
thoi gian d6 khi tinh toan.

x Két qud: Clung mot tén dac trung nhung lai c6 hai gia tri khdc nhau. Mo hinh duge
huan luyén véi gia tri 0 nay lai nhan mot gia tri khac, dan dén dit doan sai.

— Tinh hudng 2: Sai léch vé Thdi gian (Temporal Skew).

* Khi Training (Offline): Dic trung "sb tién chi tiéu trung binh 30 ngay" dugc tinh theo

16 (batch) va cap nhat vao lac nita dém moi ngay.



* Khi Serving (Online): Mot khach hang thuyc hién giao dich lac 3 gio chiéu. Hé thong
online lay dic trung "s6 tién trung binh 30 ngay" dugc cap nhat lic nita dem (di lieu
da cii 15 tiéng).

x Két qud: Mo hinh dang du doan duya trén dit lieu "cit", trong khi lic huan luyén né luon
dugc cung cap dit ligu "mdi nhat" (tai thoi diém tinh toan offline).

— Tinh huéng 3: Sai léch vé Gia tri Mac dinh (Default Value Skew).

* Khi Training (Offline): V6i mot khach hang méi chua c6 giao dich, script huén luyen
gan gia tri mac dinh 1& -1 cho dac trung "sb tién giao dich cudi cling".

* Khi Serving (Online): API phuc vy, khi khong tim thay giao dich cho khach hang mdi,
lai trd vé gia tri null hosc 0.

x Két qud: Mo hinh nhan duge dau vio ma né chua ting thay trong qua trinh huan luyén,
dan dén hanh vi khong doan truée dugc.

Do dé, cong viec cia Ky su Al trong giai doan nay 1& phai tich hgp mo hinh, t6i wu phan cing
(CPU, GPU, CUDA) va quan trong nhét 14 ddm bao pipeline dit lieu dau vao cho inference
phai tuyét d6i nhat quan véi pipeline dit liéu da ding cho training.

e Business Analysis & Monitoring: gidi quyét van dé: "Mo hinh cé dang hoat dong ding va
mang lai gid tri khong?". Cudi cling, team phan tich kinh doanh sé giam sat dé danh gia hieu
qué ciia lieu moé hinh c6 dap ting sat yéu cau ctia doanh nghiép hay khong qua cac thit nghiem
rdi bao céo lai v6i team Data Engineer dé dua ra nhan dinh va cai tién.

Bon giai doan nay tao thanh mot vong lip lien tuc, va AI Infrastructure (Co sé ha tang AT)
chinh 1& nén moéng (may chii, co s dit lieu, cac cong cu) gitup toan bo vong lap nay hoat dong
mot cach nhanh chéng, bdo mat va c6 thé mé rong.

Data Engineering

Data engineering
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Data engineers prepare and transform raw data into formats that are
usable by other team members.
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Figure 4: Data Engineer Pipeline

Trong vi du phét hién gian 1an, diéu nay c6 nghia la: Defining data requirement (dinh nghia dit
lieu giao dich gom nhitng gi), Collecting data (thu thap dit liéu tir hé thong ngan hang), Inspecting
and cleaning (tim va xit Iy cac giao dich bi thiéu thong tin), va Moving data and building data
pipelines (xay dyng quy trinh ty dong dé cac kiéu dit lieu truyén qua do6 tré thanh dit lieu sach).



Modeling

Modeling

Modeling specialists analyze data to uncover patterns that help the
company predict outcomes, 1dentify risks and opportunities, and
understand cause-and-effect relationships.
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Figure 5: Modeling ML Model Pipeline

D6i v6i cac Data Scientist ho s& ddm nhigm Training machine learning models (day mo hinh
phan biét giao dich that/gid), Searching hyper-parameters (tinh chinh mé hinh dé né hoat dong
t6t nhat), va Defining evaluation metrics (quyét dinh diing thuée do ndo dé can bing giita Bias va
Varianece, vi du: "tha chdn nham con hon bé s6t gian lan").

Deployment
Deployment
Deployment engineers integrate models with live data streams, test
the system, and ensure everything works correctly before releasing it
to production. ‘
Converting . Building - o LS e i
Seftingup a . Retraining | Fitting models | files that store

prototyped Branching = APIs for an .

code info cloud env to P anplication machine on resource- model

roduction deploy the rol ptg use a learning constrained parameter,
p code model Erlisl) model models devices architecture,

and data

Figure 6: ML Model Deplopyment Pipeline

Dé dua mo hinh vao thuc té, Ky su Al sé: Converting prototyped code into production code
(chuyén code Python thit nghiém thanh code t6i wu, chay nhanh), Building APIs (xay dung API dé
tich hgp mo hinh vao ting dung ngan hang), va Setting up a cloud env (thiét 1ap méy chi tréen Cloud
dé mo hinh chay 24/7).

Business analysis



Business analysis ’

Business analysts assess a deployed model’s performance and
business impact, making adjustments to maximize value or
discontinuing models that fail to deliver results.
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Figure 7: Business Analysis Pipeline

D6i v6i team phan tich nghiép vu, ho sé: Building data visualizations va dashboards (tao bidu
d6 theo doi ty 1¢ phéat hién gian 1an), Running A /B tests (so sainh mo hinh méi va mo hinh ¢t xem
cal nao hiéu qué hon), va Translating statistics into actionable business insights (dich cac con
s6 ki thuat sang ngon ngit kinh doanh, vi du: "Mo hinh méi da tiét kiem dugce 10 ty VND trong thang
qua").

AT Infrastructure - Co sé ha tang ctia 1 du an Al

[ Al infrastructure ]
2l 3

Al infrastructure engineers design and maintain reliable, fast, secure,
and scalable systems that support teams across data engineering,
modeling, deployment, and business analysis.
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Figure 8: Al Infrastructure Pipeline

Day 1a nén tang cho tat ca céc giai doan trén. Dé hé théng gian lan hoat dong, doi ngit ha tang
phai: Building distributed storage (xay dung CSDL c6 thé luu trit hang ty giao dich), Designing
for scale (thiét ké dé hé thong khong bi sap khi c6 hang triéu ngusi giao dich cuing lic), vd Maintain-
ing software infrastructure (bdo tri may chii, mang...).

6 vai tro trong nhém phat trién Al

Dua trén céc giai doan clia vong doi du an, chiing ta c6 thé thay 6 vai tro chinh trong mot nhém Al
va sit tham gia clia ho vio céc giai doan khac nhau. So do duéi day minh hoa sy phan bd trach nhiem
cua ting vai tro:
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Figure 9: So do phan bd vai trdo trong Vong doi Al

Data Scientist (Nha khoa hoc dit liéu): Tham gia sau vao Data Engineering (chuan bi,
kham pha dit lieu) va Modeling (xay dung mo hinh). Ho cling déng vai tro quan trong trong
giai doan Business Analysis dé danh gia két qua va tac dong kinh doanh.

Machine Learning Engineer (Ky su hoc may): Day la vai tro trai dai nhat, tham gia vao
tat ca bon giai doan clia vong doi, tit Data Engineering, Modeling, Deployment cho dén
Business Analysis. Ho la cau ndi gitta khoa hoc dit lieu va ky thuat phan mém.

Data Analyst (Nha phan tich dit liéu): Tap trung chi yéu vao hai giai doan dau va cudi:
Data Engineering (dé hiéu va chuan bi dit liéu cho viéc phan tich) va Business Analysis (dé
phan tich, tryc quan héa va béo cdo két qua kinh doanh).

Software Engineer-ML (K¥ su phan mém - Hoc may): Tham gia vio Data Engineering,
Deployment (xay dung APIL, t6i utu hé thong), va AT Infrastructure. Ho ciing c6 thé tham gia
mot phan vio Modeling (thé hién bing dudng dit nét), thuong 1a dé t6i wu héa mo hinh cho
viéc trién khai.

Machine Learning Researcher (Nha nghién cttu hoc may): Tap trung chuyén sau vao hai
giai doan dau: Data Engineering va Modeling, nci ho phét trién céc thuat toan va kién tric
mo hinh mdi.

Software Engineer (Ky su phan mém): Vai tro nay tap trung chii yéu vao AI Infrastructure
(xay dyng hé théng nén tang, CSDL) va c6 thé hd tr¢ mot phan trong Data Engineering.

Phan 3: Feature Store va Feast 1a gi ?

3.1 Overview: Van dé cét 16i ciia Vong dsi ML

Nhu da dé cap & phan Deployment, thach thic ki thuat 1én va pho bién nhét trong cac du 4n ML la
Training-Serving Skew.

Day la hién tugng hiéu suat mo hinh sut gidm trén thuce té do sy khac biét trong logic xit Iy dic

trung (feature) gitta hai moi truong:

e Mobi trudng Training (Offline): Céac nha khoa hoc dt ligu xit 1y dit lieu theo 16 (batch pro-
cessing) dé huan luyén mo hinh, thudng dimng Python va Pandas.

e Mbi trudng Serving (Online): Céc kj su trién khai mo hinh dé dy doan thsi gian thuc
(real-time serving), doi héi do tré cuc thap va c6 thé duge viét bing ngon ngit khac (Java, C++).



Su thiéu nhat quéan trong logic tinh toan (vi du: céch xt 1y gia tri null, lam tron s6) gitta hai he
thong doc lap nay la nguyén nhan chinh gay ra "feature mismatch" (sai lech dac trung), lam gidm higu
suat ctia mo hinh.

3.2 Feature Store: Giai phap cho sy nhat quan

Trude tien, mot feature (dac trung) 1a mot thude tinh hodc dac diém c6 thé do luong duge ciia mot
déi tuong quan sat, duge dimng lam tin hiéu cho moé hinh. Vi duy, trong bo dit liéu Boston House Price,
‘erim’ (ty 1é t6i pham) hay 'rm’ (s6 phong) la cac diic trung (Features) dé dy doan 'medv’ (gia nha, titc
la Label).

A feature in machine learning refers to an individual
measurable property or characteristic of a phenomenon
being observed.

Features Label

crim = zn % indus* chas* nox # rm

age* dis =+ rad* tax * ptratio = black # Istat = medv =

0.00632 18 2.31 0 0538 6575 652 4.09 1 296 153 3969 498 24

0.02731 0 7.07 0 0469 6421 789 49671 2 242 178 3969 914 21.6
0.03237 0 218 0 0458 6998 458 6.0622 3 222 187 39463 294 334
0.06905 0 218 0 0458 7147 542 6.0622 3 222 187 3969 533 36.2
0.08829 125 787 0 0524 6.012 666 55605 5 311 152 3956 1243 229

Figure 10: Dinh nghia Feature va Label.

Feature Store ra doi dé giai quyét hai van dé chinh:

1. Van dé Ky thuat (Training-Serving Skew): N6 hoat dong nhu mot nén tang trung tam,
cung cap mot nguon dit lieu dac trung duy nhdt cho cd hai moéi trusng. Logic tinh toan dic trung
duge dinh nghia mot 1an va tai st dung, ddm bao tinh nhit quan tuyét doi.

2. Van dé T chitc (Hgp tac): Thay vi mdi nhém ty xay dyng lai dic trung tit dau (gay lang phi
tai nguyen), Feature Store cung cap mot "danh muc" (catalog) chung cho phép cac nhém kham
phé, chia sé va tai st dung cac dac trung da co.

3.2.1 Cac thanh phan cét 16i ctia Feature Store

Mot Feature Store hoan chinh bao gom 5 thanh phan chinh:

e Serving (Phuc vu): Day 1 I6p giao dién cung cap dit lieu cho mo hinh.

— Offline Serving: Cung cap dit lieu lich sit cho Model Training (huan luyén). Dt ligu nay
dugc dung dé huan luyén lai mo hinh theo lich (vi du: hang ngay) hodc khi phat hién data
drift.

— Online Serving: Cung cap dy doan thdai gian thyc cho Model Serving (dy doén), ddm béo
do tré thap va kha nang mé rong.
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Figure 11: Hai ché do Serving: Offline (cho Training) va Online (cho Serving).

e Storage (Luu tri): Ldp nay tritu tugng hoa viec luu tri, chia lam hai kho:

— Offline Store: Luu trit toan bo dit licu lich stt clia dic trung (c6 thé 1a hang thang, hang
nam) dé huan luyen. Thudng la Data Warehouse (BigQuery, Snowflake) hosic Data Lake
(S3).

— Online Store: Chi luu trit gia tri mdi nhdt clia dic trung. Duge téi wu cho viéc truy van
toc do cao, do tré thap (vi du: Redis, DynamoDB).

4 Feature Store A
| | —
Stream ; . Model
| | Source — "|  Serving
. " 000 S
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o Model
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Figure 12: Hai thanh phan luu trit: Offline Store va Online Store.

e Transformation (Bién d6i): Quan Iy va diéu phdi cac tac vu tinh toan dic trung tit dit lieu
tho.
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Figure 13: Lép Transformation, Storage, Serving va Monitoring.

e Monitoring (Giam sat): Theo doi sitc khoe ctia hé thong. Quan trong nhat 1a giam sat "data
drift" (sy thay ddi trong phan phdi thong ké clia dit liéu) va phat hién "training-serving skew".
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Figure 14: L6ép Monitoring giam sat chat lugng dit lieu va van hanh.

e Registry (S6 diang ky): La bo nio ciia Feature Store. Day la thanh phan trung tam, déng
vai tro 1a "nguon chan 1y duy nhat" (single source of truth) Iuu trit moi dinh nghia, siéu dit lieu
(metadata) vé cac dac trung.
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Figure 15: Registry 1a thanh phan trung tam luu trit moi dinh nghia.
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3.2.2 Lgdgi ich ctia Feature Store
Trong bdi cdnh bai toan gian lan, viéc 4p dung Feature Store mang lai cac 1gi ich 16 rét:

e Dam bao tinh nhat quan: Giii quyét triet dé Training-Serving Skew bing cach dam bao tinh
nhat quan gitta dit lieu huan luyén (training) va di lieu dy doan (inference).

e Tang tdc do phat trién: Cho phép theo dbi va chia sé dic trung gitta cadc nha khoa hoc di lieu
thong qua mot kho luu trit ¢6 phién béan.

e Phuc vu da muc dich: Cung cap diic trung cho nhiéu truong hop sit dung ML: huan luyén mo
hinh, xt Iy theo 16, va du doan thoi gian thuec.

e Giam sat chat luong di liéu: Giam sat chat lugng dit lieu dé nhanh chéng xac dinh cac 16i
pipeline hoac "data drift".

3.3 Feast la gi?

Getting Started — o
__ ; g P .- ™ 4 ] L ; " @..
E-.nterpris.e = IH Ir‘“ Model
Data Data Scientist | ML Engineer Serving
J_l |'|-:;:J:I needs u:::—ir:m:;r:il data J_I
S N

Collaborative Platform
Feature Store |
Data Engineer

=== }
Enterprise [i_o_Tc\'{'i- ML Engineer Sdodel
Data - - Serving

Data Scientist

Figure 16: Triét 1y ctia Feature Store: Chuyén tit quy trinh riéng ré (trén) sang nén tang hop tac (dusi).

Nhu trong hinh, quy trinh truyén théng (& trén) thuong bi "vé": Ky su dit lieu (Data Engineer) thuc
hién "Data Dump", trong khi Nha khoa hoc dit lieu (Data Scientist) va Ky su ML (ML Engineer) lam
viéc riéng 1é trén dit lieu ctia ho. Tao ra 1 biic tudng ngin cach phdi hgp gitta 2 nhom.

Feature Store (¢ dudi) pha vé cac bitc tudng nay, tao ra mot Nén tdng Hop tac (Collaborative
Platform), noi tat ca cac vai tro ciing tuong tac véi mot kho luu trit dic trung duy nhat.

Feast 13 mot Feature Store. Triét 1y cot 16i clia Feast 1a n6 khong phai 1a mot nén tang "tat

ca trong moét". Thay vao dé, né duge thiét ké nhu mot 16p diéu phdi méng va linh hoat, véi muc
dich két ndi va tai sit dung ha tang dit lieu ma to chiic ctia ban da cé sdn.
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e Feast khong thay thé Data Warehouse (nhu Snowflake, BigQuery) — né st dung ching lam
Offline Store.

e Feast khong thay thé CSDL Key-Value (nhu Redis) — n6 st dung ching lam Online Store.

3.3.1 Kién tric va cac thanh phan cta Feast

:_‘
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e Customer

Applications

Raw Data

Streams
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Figure 17: Kién tric tdng quan ctia Feast trong MLOps.
Kién tric ciia Feast thé hién ré triét 1y ctia né. Feast déng vai tro trung tam, tiép nhan dit licu tho
(Raw Data) tit nhiéu nguodn dau vao:
e Data Lake / Warehouse (vi du: Snowflake, Amazon Redshift, S3).
e Streams (vi du: Kafka).
e Applications (cac ting dung nghiép vu).
Sau d6, Feast quan 1y va phuc vu cac Dac trung (Features) nay cho hai dich dén:

1. Model Training (Huén luyén): Cung cap dit licu lich stt (offline) cho cac Nha khoa hoc dit
licu (Data Scientist) dé phat trién (Develop) mo hinh.

2. Model Serving (Phuc vu): Cung cap dit liéu (online) cho cac mo hinh da trién khai dé dua ra
du doan (Predictions) cho Khéch hang (Customer).

Dé thuc hien diéu nay, Feast sit dung céc thanh phan tuong tu nhu mot Feature Store 1y thuyét,
nhung vé6i cac dinh nghia cu thé:

e Storage (Offline/Online Store): Nhu da noi, Feast s dung ha tang c6 sin ctia ban. Trong

file cau hinh, ban sé& chi dinh ‘offline_store‘ (vi du: mot file Parquet, mot bang BigQuery) va
‘online _store* (vi du: Redis, SQLite).
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e Serving (Offline/Online Serving): Feast cung cap hai ham SDK chinh dé truy van di lieu:

— ‘store.get historical features(...): Dimg dé truy van Offline Store. Ham nay thyc hién
cac phép join point-in-time correct (chinh xac tai thoi diém) dé chong 1o ri dit ligu khi huan
luyén.

— ‘store.get omline features(...)*: Dung dé truy van Online Store. Ham nay lay vector dic
trung mdi nhat véi do tré thap nhat cho viéc dy doan thoi gian thue.

e Registry (S0 dang ky): Day la trai tim ctia Feast. Thay vi la mot khai niem tritu tugng,
trong Feast, day 1a mot feature repository (kho chita diic trung) ma ban dinh nghia bing code
Python. Ban sé khai bdo cac do6i tugng nhu:

— DataSource: Noi dit liéu ciia ban duge luu trit (vi du: file Parquet).

— Entity: D4i tugng kinh doanh ma ban muén mo ta (vi du: ‘customer id‘ hodc ‘transac-
tion id‘).

— FeatureView: Mot nhom logic cac dic trung dude lién két véi mot Entity va mot Data-
Source.

Khi ban chay lénh ‘feast apply‘, cac dinh nghia Python nay sé dugc dang ky vao file ‘registry.db’.

Phan 4: Case Study

Phan 5: Final Revision: 6n lai moi khai niém trong bai cung team
Time Series
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